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Introduction. In recent years many negative changeson earth appeared after anthropogenic impacts.
Solutions to the problems of the environment require 
a quick study of the problem, proper conclusions and 
safe and useful measures. Humanity has always had 
an effect on the environment. Many changes on the 
earth can be attributed to direct and indirect effects of 
human beings on nature. Determining these changes at 
the right time and organizing measurements to control 
them require the creation of quick analysis methods 
([1],[2],[3]).
According to Gyuris [4] and Giniyatullina et. al. 
[5], using RS in ecology helps us to solve the following 
difficulties and necessities, presented in a traditional 
ecologic analysis method:
- It is possible to study different fouler and natural 
objects on large scale. As RS developed, now it provides 
the opportunity to take data on a global, regional and 
local scale.
- It is possible to analyse the duration and repetition 
prostheses for a long period (because satellites send 
images from one point in a certain period). For instance,
Landsat arrives at the same point every 16 days and
sends the image of the same area. According 
to Gyuris’ [4] conclusion, it is possible to observe the 
development period of any natural object or process 
gradually because of these features of the satellite.
- It prevents the increase of the range of errors of 
analysis as different climates do not have an effect on 
satellites.
- It is possible to analyse the same data in different 
ways.
Our analysis required the 10-year-period images since 
1970, so we had to use different Landsat generations. As 
mentioned above, up to now 8 generations of Landsat 
satellites from 1970 until now have been launched 
and they have been sending the images of the earth 
successively. In order to analyse the data of different 
years, the images of different generations of Landsat 
satellites were used.
With GEOBIA it is possible to analyze images not 
only by their pixel features, there are also a number 
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of properties such as texture or geometric properties 
which one can use for analysis ([6],[7]). According to 
Blaschke et all [8], the GEOBIA method has the following 
advantages: it is fast, it is accurate, it is possible to 
analyze objects according to the different properties 
of these objects, it is possible to analyze images without 
changing the coordinates and it is possible to export the 
analysed data to GIS. Because of these advantages it 
becomes an obligatory method in RS analysis. All those 
methods and datas was used for analyse ecological 
condition of Sydarya province.
Materials and Methods.
Study Area. Syr-Darya Province is located in the east 
of the Uzbekistan Republic, on the left riverside of Syr-
Darya River, on the output of the Fergana valleys. The 
latitude is approximately 40° N, the longitude is 69° E 
(Fig. 1). In the north, the region borders the Kazakhstan 
Republic, in the east it borders the Toshkent region, in the 
south the Tajikistan Republic and in the west the Jizzakh 
region. The area of the region is 5.3 thousand square 
kilometers or 0.9% of the total territory of the republic [9]. 
Gulistan city is the center of the region.
Fig. 1 Situation map of research area. The red zone is 
Mirzachul Desert (Changed after: http://www.indiana.
edu/~afghan/maps.html. Last access 11/10/2016).
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Table 1.
List of collected Landsat data and their technical 
characteristics
Data collection. Landsat satellite data. For analysis 
we have choosen Landsat satellite images, downloaded 
from website [10]. The parameters of Landsat satellites 
that were used in the analyses are the following: WRS-2 
Part=154; WRS-2 Row=32. WRS-2 Part is equal to 166 only 
in Landsat 1-3MSS satellite.
The list of all collected Landsat data and their 
technical characteristics are given below (Table 1)
GIS maps of the region were taken from The State 
Committee of the Republic of Uzbekistan on Land 
resources, Geodesy, Cartography and from the State 
Cadaster “Landgeodezcadaster”. List of the collected 
GIS data:
- Surface water objects and sets of Syr-Darya region;
- Relief of land surface;
- Natural vegetations of the region;
- Urban map of the region;
GPS points. In field experiments 2529 GPS coordinates 
were collected from 382 objects. The name of each 
Table 2.
Used segment parameters for Landsat images
object and their brief characteristics are given in these 
GPS data. All GPS samples were taken in the summer of 
2014 (Fig. 1). Besides using GPS points, we took photos of 
plant areas and different objects in the research field to 
examine the external view of objects and to distinguish 
them by external view information in visual classification. 
A total of 320 photos of the region were taken. These 
photos were used to distinguish the population objects, 
different plants, agricultural fields and other objects.
Analysis steps and tools. For analysis of Landsat high 
resolution images we have chosen the OBIA analysis 
method because of the advantages mentioned 
above. Using spatial and spectral information of the 
images, and analysing these images by objects (not 
by pixels) are the main advantages of this method. An 
‘object based hierarchical classification’ was created 
by using this method. In this hierarchy an algorithm of 
classification has been found from water to urban area. 
This classification was conducted using eCognition 
Developer 9 software (http://www.ecognition.com). 
This commercial software was developed by Definiens 
(www.definiens.com) in Munich, Germany [6]. All OBIA 
analyse methods in eCognition software consist of two 
steps for analysing: Segmentation and Classification.
Segmentation. The following SP degrees have 
been chosen for different Landsat images by 
merging the above mentioned works into one: 
10,20,40,60,80,100,200,300,400. And the optimal 
parameters have been checked by visual observation. 
In accordance with al analysis, optimal parameters 
of segmentation of different Landsat images are as 
following (Table 2):
Classification. In eCognition the classification of the 
algorithm is divided into two groups: Basic Classification 
Algorithms and Advanced Classification Algorithms. 
Objects of Basic Classification Algorithms images are 
divided into various classes in accordance with their 
features; Advanced Classification Algorithms are 
intended for the specific assignment of classification 
and to identify the connections between objects. We 
used Basic Classification Algorithms in our classification. 
These groups consist of the algorithms: assign class, 
classification and hierarchical classification. The simplest 
algorithm among them is the assign class algorithm 
which gives an opportunity to create numbers of other 
class algorithms [11]. Classification in eCognition has 
been carried out with the help of assign class algorithm. 
In this classification the scientists have used clarifying 
indices and indices defining the image layer value. 
In this process, the objects in the Landsat Images are 
allocated to the following classes (Table 3):
In this analysis we used photos, GPS, and GIS data of 
Fig. 2. Classification algorithms
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Table 3.
Short description of classes
the region in visual classification. In accordance with all 
analysis, the rule set tree has become as follows (Fig. 2):
Results and Discussion.
Classification results. Analysis of Landsat primarily 
included the data of the years 1972 (L1) and 2014 (L8). 
The changes of land cover in the territory of the region 
have been analysed. According to the analysis changes 
of land surface occurred as follows (Fig.3):
The whole area of the province is 426,6 thousand. ha 
and by searching the changes of area of the province 
in recent years (comparing with 1972), we might see 
change in the following percentages (Table 4):
Fig. 3. Classification results
Table 4.
Annual changes of classified area according to last
class year (in %)
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In the table above, it is seen that urban area 
increased with 13,44% from 1972 to 2014. Desert area 
reduced fast 17,05%.
Accuracy assessment for every map has been 
conducted according to GPS points, photos, rotation 
map, GIS map and visual research. In accordance with 
the table above, average producer accuracy was 
a very high 90-95%, but as we can see in TM images 
classification, it has decreased. In classification of these 
images, we have created more classes in contrast 
with the images mentioned above. Furthermore, we 
have found a number of mistakes in the classification 
of artificial area; these two reasons have influenced 
the accuracy of results. The growth of resolution of OLI 
images and the quantity of bands have influenced the 
accuracy of results, in the result of which this index has 
reached 95%. In other words, we have received better 
results by creating the map for the Republic by using the 
OBIA method instead of the traditional pixel to pixel and 
MR images. In its turn, we have had an opportunity to 
extract more classes during analysis.
If we look through the official information which is 
on the national geographical site, one can see that 
the agricultural area of the region is more than 300 
thousand ha. When we did classification based on the 
images of 2014, we estimated 276,963 ha. It is obvious 
that our results do not coincide with the official data, but 
it should be noted that in our classification we did not 
take into account ploughed fields of agricultural area 
which are considered as no vegetation area (24459 ha). 
Moreover, rice fields are classified as a part of aquatic 
area. If we include both these fields into agricultural area 
in our classification, the total area will reach 327.758 ha.
Conclusions
Regarding the long term data, results showed that 
eCognition had big advantages in creating long-
term LU/LC maps. For instance in the case of desert 
area analysis. The plants in desert area are tenuous, 
almost not. That is why by its pixel characteristics it is 
close to cultivated land. It is impossible to differentiate 
it from cultivated lands. Especially in Syr-Darya region, 
agricultural lands reflect the same as desert because 
of salinization and salt on the surface of the soil. Spatial 
characteristics of desert area helped in this analysis. 
Desert territory has a big area.
First of all, we generally classified cultivated lands and 
desert area according to their NDVI value, after joining 
them all, we got a big object of desert area. We used 
spatial characteristics in classifying coastal vegetation 
andurban areas. All those opportunities improved the 
clarity. Another advantage of the eCognition method is 
the easy calculation of arithmetic layers. In our analysis 
overall producer and user accuracy is very high: 94% 
and Overall producer accuracy is 96%.
Our analysis brought the following general results:
- OBIA is the most reliable and advanced method for
analyzing RS images, it gives the possibility of 
analyzing
even low resolution images;
- Regarding the many yearly analyses of Landsat 
data it was identified that, province desert area had 
been decreased until 1990 and presently it is increasing. 
It has been proposed to research its reasons. Natural 
fenlands and virgin lands have been assimilated.
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